while going through their article, we noticed a significant inconsistency and contradictions in their results. Moreover, a one-to-one comparison with our published results 14 than what we found, in some cases a difference of more than 100 meV/atom), but for many other cases it is not just that they published a wrong symmetry for the right structure but the structures themselves are often wrong, which can mislead the scientific community. Here, red colored stars represent the compounds for which wrong CIF files are provided by Mayo et al. 1 in their "Supporting Information", while the points enclosed by rectangular box represent the stoichiometries (Li 3 Sn 2 and Li 7 Sn 1 ) for which our calculations have predicted different phase with comparable formation energy with respect to the phase of the respective compound, reported by Mayo et al.
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Through this comment, we therefore not only highlight several disparities in reporting the correct crystal structure and describing the proper symmetry of several Li-Sn compounds by Mayo et al. 1 but, also present the correct ground state structures of Li-Sn compounds at ambient pressure (~0 GPa) and 0 K temperature, which are extremely important to know, in order to establish an in-depth understanding of the charge-discharge process in Li-Sn batteries. and with respect to current work using better convergence criteria) are highlighted in red colored fonts in Table 1 . The CIF files corresponding to the newly predicted structures from current work have also been supplied in the Supporting Information of this comment, while correction for the symmetry and structure of contradicting Li-Sn compounds (marked in red in Table 1 ) are given next.
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LOWEST ENERGY Li-Sn STRUCTURES
Mayo et al. have described the symmetry of Li 2 Sn 3 to be triclinic with space group P1 everywhere in the article. But, in the "Supporting Information", they have provided the CIF file for P4/mmm phase. Thus, the structural information described in the manuscript mislead the exact crystallographic symmetry. Present calculations, however, predict the correct ground state structure of Li 2 Sn 3 to be P4/mmm, which is shown in Figure 2 (b).
The atomic arrangement of Li 2 Sn 3 -P4/mmm is very similar to Li 1 Sn 2 -P4/mmm. The only difference is, instead of double layers of four-membered rings of Sn, single layers of four- 
1
Results of this work
Crystal symmetry described for ambient pressure in Crystal symmetry described ABSTRACT --
P43m R32 (7) (Not thermodynamically stable) Fmm2 (7) Im3m (11) 1 In case Li 5 Sn 3 , current calculations have found two polymorphs (R32 and Fmm2) with same formation energy at ambient pressure (0 GPa) and 0 K temperature. In the figure, green and purple spheres denote the Li and Sn atoms, respectively. membered rings of Sn can also be found in the Li 2 Sn 3 -P4/mmm structure in an alternative sequence, as shown in Figure 2 (b) . The absence of imaginary phonon frequency in the whole Brillouin zone as shown in Figure S1 (a) in SI represents the dynamical stability of Li 2 Sn 3 -P4/mmm at ambient pressure condition.
In their article, Mayo et al. have described Li 7 Sn 9 to exhibit P4 2 /n symmetry, with ground state formation enthalpy lying about 19 meV/atom above the convex hull tie-line.
However, in the CIF file they have provided the structure for C222 symmetry. On the contrary, current calculations discovered a new structure having symmetry P2/m. This structure has been found to be energetically much stable than C222 phase (with 159 meV/atom difference in formation energy). Additionally, this structure has been found just 7 meV/atom above the convex hull tie line (Figure 1 ). In this structure, 1D infinite atomic chains of pure Li and Sn, can be found to run along [010] direction (Figure 2 (c) ). Phonon dispersion curve (See Figure S1 ( In Li 3 Sn 2 -Cmcm structure, Li atoms can be seen to intercalate between 1D zigzag chains and 2D buckled layer of Sn ions (Figure 2 (d) ). Absence of imaginary frequency in phonon dispersion curve revels the dynamical stability of Li 3 Sn 2 -Cmcm phase, shown in Figure S1 (c) in SI.
The described symmetry of Li 5 Sn 3 highly misleads the actual crystallographic informations of the structure. In the "ABSTRACT" and " Figure 2 (e)). While, the crystal structure of Fmm2 is very much unusual, where bent trimers of pure Sn stacked one after another along crystallographic a-axis, are surrounded by Li atoms (Figure 2 (f) ). The phonon dispersion curves of both of these newly predicted phases (R32 and Fmm2) are provided in SI (Figure S1 For Li 3 Sn 1 , we again notice a huge inconsistency in the results. Mayo et al. described the symmetry to be P3 2 in the "RESULTS" section and Table 1 of their manuscript, 1 while provided the structure for P3m1 symmetry in the "Supporting Information" and haven't discussed its structure at all. This structure, however, on relaxation is found unstable. In contrast, our search predicts P2/m symmetry for Li 3 Sn 1 to be much more energetically stable than P3m1 phase. The Li 3 Sn 1 -P2/m structure is found to lie just 7 meV/atom above our convex hull tie line (Figure1 and Table 1 ). The structure of Li 3 Sn 1 -P2/m has been described in our recent work. 14 A one-to-one comparison with Li 3 Sn 1 -P3 2 could not be made on the basis of formation enthalpy because of unavailibity of its crystal structure. However, we are confident that the lowest energy structure will correspond only to the Li 3 Sn 1 -P2/m symmetry,
In case of Li 7 Sn 2 , experimentally known phase is Cmmm, while we found P3m1 phase (Figure 2 (a) ) to be more stable than Cmmm. 14 Though the difference in the enthalpy for both phases is just 6 meV/atom, which is also in agreement with results of Geneser et 8 al. 17 The structure is also shown to be dynamically stable in our recent article. 14 On the contrary, Mayo et al. 1 predicted Li 7 Sn 2 to be stable under P1 symmetry, which they also claim to be 6 meV/atom lower in formation energy than the experimentally reported Cmmm phase. However, it has been noticed that the format of the CIF file is completely wrong (it is in "SHELX" format). On analyzing the given format, it is found that the structure given in their CIF file is actually representing the P3m1 phase. Therefore, the discussion about Table1 but provided the CIF file for the R3m phase, which is the lowest energy structure.
Thus, their paper provide a wrong and contradicting information about the symmetry in the text.
The information provided for Li 5 Sn 1 , is again highly contradictory. In "Abstract" Mayo et al. have described the symmetry to be P6/mmm (19 meV/atom above the convext hull tie line) and have provided its CIF file as well. However, in " Table 1 " of their article they presented the structure symmetry to be Pmma. In contract, we found the symmetry of structures to be C2/m, which is found 11 meV/atom above from the convex-hull tie line.
This clearly indicates C2/m phase to be energetically favorable, as compared to P6/mmm phase.
In case of Li 7 Sn 1 , Mayo et al. described the symmetry to be C2, while in " in Sn anode is incorrect and the conclusions are questionable. We hope that this comment will be helpful for the community to identify the correct ground state structure and phase of various Li-Sn compounds that may appear during lithiation-delithiation of Sn anode.
